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Introduction
Cervical cancer continues to be one of the most
important gynecologic cancers worldwide. In Taiwan,
cervical cancer is the most common gynecologic cancer
and the fifth leading cause of female cancer mortality
[1,2]. Although the incidence of cervical cancer has
generally declined in most developed countries over the
past few decades, mortality rates have leveled off or
increased in women under 40 years of age [3].
To evaluate the risk factors for cervical cancer in
young patients, we conducted a case-control study of
cervical cancer in young women diagnosed at the age of
35 years or younger.
Materials and Methods
During the period from 1986 to 1992, assessable women
with histologically confirmed cervical cancer diagnosed
under the age of 36 years were enrolled. The comparator
group consisted of assessable women of a similar
age and from a similar demographic area diagnosed
with non-neoplastic conditions. Self-completion
questionnaires were collected by mail. The structured
questionnaires included questions about demography,
contraceptive and reproductive history, sexual behavior
of the women and their spouse/partner, sexually
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transmitted diseases (STDs), diet, cigarette smoking,
style of cooking, and exposure to kitchen fumes. The
questionnaires were sent to 63 young cervical cancer
patients and 77 control subjects. Forty-nine patients
and 61 controls responded, and 45 and 54 of the re-
sponders in the two groups were considered assessable.
The distributions of characteristics in the study
population are expressed as proportions. In the initial
analysis, the relationship of individual variables with
cervical cancer was assessed by cross tabulation and
Pearson’s Chi-squared test. The Chi-squared test was
used to compare the difference of distribution between
cases and controls. Conditional logistic regression
was used to adjust for potential confounding variables,
deriving maximum likelihood estimates of relative
risk (odds ratios, ORs) and 95% confidence intervals
(CIs). Ordinal scales were used in the conditional
logistic regression model to evaluate the dose-response
relationship. Continuous variables were grouped
into intervals and coded as integers accordingly. A p
value of less than 0.05 was considered statistically
significant.
Results
Table 1 summarizes the distribution of personal and
selected sociodemographic characteristics among the
cases and controls. The average ages of cases and
controls were 32.9 and 32.3 years, respectively. In the
current series, cigarette smoking status was not
significantly different between cases and controls.
However, the distribution of monthly income was
significantly different between the two groups. The
monthly income was less than NT$40,000 in 71.1% of
cases and 43.4% of controls (p = 0.020). The difference
in education between cases and controls was of
borderline significance. Formal education for less than
7 years was reported in 44.4% of cases and 26.4% of
controls (p = 0.057).
History of contraception including oral contraceptive
use, intrauterine device (IUD) use, and the duration of
IUD use are listed in Table 2. No significant difference
was found between cases and controls.
Reproductive history is shown in Table 3. The
numbers of spontaneous or induced abortions and the
age at last birth were not significantly different between
cases and controls. However, there was a significant
difference in the age at first birth. A high proportion of
cases (75.6%) gave birth at less than 25 years old, while
only 38.9% of controls did so (p = 0.001). In addition,
among the parous women, parity and the number of
vaginal deliveries were significantly different between
the two groups. Compared with controls, a higher pro-
portion of cases reported three or more births (20.4%
vs 55.5%; p = 0.001) and at least one vaginal delivery
(68.5% vs 88.9%; p = 0.015).
Table 4 lists the sexual history of subjects and their
spouses. Age at first coitus, history of STDs, and history
of the husband visiting prostitutes were all significantly
different between cases and controls. The proportion of
women experiencing their first intercourse at younger
than 20 years of age was higher among cases (22.2%)
than controls (5.7%; p = 0.000). Conversely, a higher
proportion of controls (58.5%) than cases (20.0%)
reported first intercourse at 23 years of age or later.
A history of STD was found in 24.4% of cases and 9.3%
of controls (p = 0.041). In addition, the husband had
visited prostitutes in more cases (57.8%) than controls
(26.0%; p = 0.001).
Table 1. Characteristics among subjects
Cases, Controls,
p*
n (%) n (%)
Age (yr) 0.329
   < 30 04 (8.9) 09 (16.7)
   30–32 09 (20.0) 14 (26.0)
   33–35 32 (71.1) 31 (57.4)
Education (yr) 0.057
   < 7 20 (44.4) 14 (26.4)
   7–12 22 (48.9) 28 (52.8)
   * 13 03 (6.7) 11 (20.8)
Monthly income (NT$) 0.020
   < 40,000 32 (71.1) 23 (43.4)
   40,000–80,000 10 (22.2) 21 (39.6)
   > 80,000 03 (6.7) 09 (17.0)
Cigarette smoking 0.699
   Never 41 (91.1) 51 (94.4)
   Yes 04 (8.9) 03 (5.6)
*Pearson’s Chi-squared test.
Table 2. Contraceptive methods among subjects
Cases, n (%) Controls, n (%) p*
Oral contraceptive use 0.088
   Never 32 (71.1) 46 (85.2)
   Yes 13 (28.9)   8 (14.8)
IUD use 0.110
   Never 22 (48.9) 35 (64.8)
   Yes 23 (51.1) 19 (35.2)
IUD duration (yr) 0.226
   Never 22 (48.9) 35 (64.8)
   ) 4 11 (24.4) 11 (20.4)
   > 4 12 (26.7)   8 (14.8)
*Pearson’s Chi-squared test. IUD = intrauterine device.
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The difference in the distribution of diet and cooking
practices among cases and controls is listed in Table 5.
The frequencies of consuming meat (p = 0.529), fresh
fruit (p = 0.736), and vegetables (p = 0.368) were not
significantly different between the two groups. Blood
samples were not obtained and, therefore, serum levels
of micronutrients could not be assessed [4–7]. Cooking
practices were measured by the age when a woman
started cooking on a daily basis, frequency of fry cook-
ing, and use of a kitchen fume extractor. We found no
significant differences in the age at which the women
started to cook daily (p = 0.144) and the use of a kitchen
fume extractor (p = 0.913) between cases and controls.
However, among the subjects who reported that they
cooked daily, the proportion fry cooking at least five
times per month was significantly higher among cases
(43.6%) than controls (16.7%; p = 0.008).
In our final analyses, variables were analyzed by
conditional logistic regression to calculate the OR
for cervical cancer risk with 95% CI. Table 6 lists the
influential factors identified in this study. Parity (OR,
4.18; 95% CI, 0.71–24.69) and husband visiting
prostitutes (OR, 1.34; 95% CI, 0.35–5.12) conferred
higher, but not statistically significant, risk for cervical
Table 3. Reproductive history of subjects
Cases, n (%) Controls, n (%) p*
Parity 0.001
000 04 (8.9) 13 (24.1)
001 03 (6.7) 10 (18.5)
002 13 (28.9) 20 (37.0)
003 15 (33.3) 10 (18.5)
00* 4 10 (22.2) 01 (1.9)
Age at first birth (yr) 0.001
00Nulliparous 04 (8.9) 13 (24.1)
00) 24 34 (75.6) 21 (38.9)
00> 24 07 (15.6) 20 (37.0)
Age at last birth (yr) 0.109
00Nulliparous 04 (8.9) 13 (24.1)
0020–24 11 (24.4) 11 (20.4)
0025–29 24 (53.3) 19 (35.2)
0030–35 06 (13.3) 11 (20.4)
Vaginal deliveries 0.015
000 05 (11.1) 17 (31.5)
00* 1 40 (88.9) 37 (68.5)
Number of spontaneous abortions 0.645
000 39 (86.7) 45 (83.3)
00* 1 06 (13.3) 09 (16.7)
Number of induced abortions 0.597
000 29 (64.4) 32 (59.3)
00* 1 16 (35.6) 22 (40.7)
*Pearson’s Chi-squared test.
Table 4. Sexual history of subjects
Cases, Controls,
p*
n (%) n (%)
Age at first coitus (yr) 0.000
   ) 19 10 (22.2) 03 (5.7)
   20–22 26 (57.8) 19 (35.8)
   * 23 09 (20.0) 31 (58.5)
History of STD 0.041
   No 34 (75.6) 49 (90.7)
   Yes 11 (24.4) 05 (9.3)
Frequency of husband visiting prostitutes 0.001
   Never 19 (42.2) 37 (74.0)
   Sometimes 12 (26.7) 11 (22.0)
   Often or continuous 14 (31.1) 02 (4.0)
*Pearson’s Chi-squared test. STD = sexually transmitted disease.
Table 5. Diet and cooking practices among subjects
Cases, Controls,
p*
n (%) n (%)
Consumption of meat 0.529
   0–6 times/week 18 (40.0) 25 (46.3)
   Every day 27 (60.0) 29 (53.7)
Consumption of vegetables 0.368
   0–6 times/week 04 (8.9) 08 (14.8)
   Every day 41 (91.1) 46 (85.2)
Consumption of fruits 0.736
   0–6 times/week 19 (42.2) 21 (38.9)
   Every day 26 (57.8) 33 (61.1)
Daily cooking 0.144
   No 05 (11.1) 12 (22.2)
   Yes 40 (88.9) 42 (77.8)
Fry cooking† 0.008
   < 5 times/month 22 (56.4) 35 (83.3)
   * 5 times/month 17 (43.6) 07 (16.7)
Kitchen with fume extractor† 0.836
   Yes 34 (85.0) 35 (83.3)
   No 06 (15.0) 07 (16.7)
Use of kitchen fume extractor† 0.913
   Yes 32 (80.0) 34 (81.0)
   No 08 (20.0) 08 (19.0)
*Pearson’s Chi-squared test; †cases and controls who responded yes to daily
cooking.
Table 6. Odds ratio (OR) according to various risk
factors
Risk factor OR* 95% CI
Parity * 3 4.18 0.71–24.69
Husband ever visiting prostitutes 1.34 0.35–5.120
Fry cooking * 5 times/month 7.44† 1.89–29.36
*OR by conditional logistic regression; †p < 0.05. CI = confidence interval.
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cancer. On the other hand, when compared with women
who reported fry cooking less than five times per month,
the multivariate OR of cervical cancer was 7.4 for
women frying at least five times per month (95% CI,
1.89–29.36).
Discussion
We investigated the factors that might be unique to
women with cervical cancer at a young age. Both cases
and controls were chosen from the same hospital with-
in the same time period. This might help in that our
controls would be representative of the population
from which the cases came. The major factor for non-
participation was failure to reach potential subjects as
a result of telephone or address change. Very few subjects
refused to participate in this study.
In the current study, less education had only
borderline statistical significance by Pearson’s Chi-
squared test. This was in contrast to the strong effect of
education found in other studies of cervical intra-
epithelial neoplasia (CIN) in young women [8] and
invasive cancers in older women [9,10]. This could be
due to a cohort effect or exposure to other cervical
cancer risk factors that do not vary across educational
levels. Also, in contrast to other studies showing that
lower socioeconomic status is associated with cervical
cancer [8,11], we did not find a significant difference in
income level in the conditional logistic regression model,
although there was a statistically significant difference
when using Pearson’s Chi-squared test.
In the current study, smoking was not related to the
risk of cervical cancer in young women. Similar results in
young patients have been reported by Cuzick et al [12].
Smoking has consistently been found to be associated
with CIN3 and with cervical cancer in older women
[13]. This may be explained by the duration of smoking,
which is an important factor for carcinogenesis, and the
fact that the course of cervical carcinogenesis in young
females is too short for smoking to become a risk factor
[14]. Furthermore, like Chinese women in many other
countries [15], women do not commonly smoke in
Taiwan.
Consistent with other studies, we found that several
of the major factors associated with cervical cancer in
older women also related to the disease in younger
women [16,17]. When assessed by cross tabulation
and Pearson’s Chi-squared test, age at first intercourse,
age at first birth, number of vaginal deliveries, history
of STD, multiparity, and husband visiting prostitutes
differed between cases and controls, though not signi-
ficantly in the conditional logistic regression model.
In the current study, cervical cancer was not related to
age at last birth, number of spontaneous or induced
abortions, or contraceptive methods.
We did not find that dietary factors were related to
the risk for cervical cancer. Consumption of meat, fruit
and vegetables did not appear to have either an adverse
or protective effect. The use of a kitchen fume extractor
was not a strong factor in our study.
The most interesting and unique finding of our study
was the correlation of cervical cancer with women who
reported fry cooking at least five times per month. Two
case-control studies in China and Taiwan evaluated
smoke and fumes arising from certain cooking practices
[15,18]. They discovered that the risk of lung cancer was
independently related to stir frying, the way many Chi-
nese foods are prepared. More research is needed to
understand the role of exposure to indoor air pollution
in the development of cervical cancer.
References
1. Taiwan Cancer Registry. The National Estimate, 1993–1997.
http://crs.cph.ntu.edu.tw/crs_e/estimate.htm
2. Department of Health, Executive Yuan, Taiwan, Republic of
China. Analysis of Main Causes of Death in Taiwan for the
Year 2002. http://www.doh.gov.tw/ufile/Doc/S02/
Analysis%20of%20Main%20Causes%20of%20Death%
20in%20Taiwan%20for%20the%20Year%202002-eng-rev.
doc
3. Beral V, Hermon C, Munoz N, Devesa SS. Cervical cancer.
Cancer Surv 1994;19/20:265–85.
4. Brock KE, Berry G, Brinton LA, MacLennan R, Truswell AS,
Brinton LA. Nutrients in diet and plasma and risk of in situ
cervical cancer. J Natl Cancer Inst 1988;80:580–5.
5. Van Eenwyk J, Davis FG, Bowen PE. Dietary and serum
carotenoids and cervical intraepithelial neoplasia. Int J Cancer
1991;48:34–8.
6. Harris RW, Brinton LA, Cowdell RH, Skegg DC, Smith PG,
Vessey MP, Doll R. Characteristics of women with dysplasia
or carcinoma in situ of the cervix uteri. Br J Cancer 1980;42:
359–69.
7. Van Eenwyck J, Davis FG, Colman N. Folate, vitamin C, and
cervical intraepithelial neoplasia. Cancer Epidemiol Biomarkers
Prev 1992;1:119–24.
8. Cuzick J, Singer A, DeStavola BL, Chomet J. Case-control
study of risk factors for cervical intraepithelial neoplasia in
young women. Eur J Cancer 1990;26:684–90.
9. Stocks P. Cancer of the uterine cervix and social conditions.
Br J Cancer 1995;9:487–94.
10. Parazzini F, La Vecchia C, Negri E, Cecchetti G, Fedele L.
Reproductive factors and the risk of invasive and intraepithelial
cervical neoplasia. Br J Cancer 1989;59:805–9.
11. Brinton LA. Epidemiology of cervical cancer – overview. In:
Munoz N, Bosch FX, Shah KV, Meheus A, eds. The Epidemiology
of Cervical Cancer and Human Papillomavirus. Lyon: International
Agency for Research on Cancer (IARC), 1993:3–23.
Cervical Cancer in Young Patients
147Taiwanese J Obstet Gynecol • June 2005 • Vol 44 • No 2
12. Cuzick J, Sasieni P, Singer A. Risk factors for invasive cervix
cancer in young women. Eur J Cancer 1996;32A:836–41.
13. Winkelstein W Jr. Smoking and cervical cancer – current
status: a review. Am J Epidemiol 1990;131:945–57.
14. La Vecchia C, Franceschi S, Decarli A, Fasoli M, Gentile A,
Parazzini F, Regallo M. Sexual factors, venereal diseases and
the risk of intraepithelial and invasive cervical neoplasia.
Cancer 1986;58:935–41.
15. Ko YC, Lee CH, Chang PY, et al. Risk factors for primary lung
cancer among non-smoking women in Taiwan. Int J Epidemiol
1997;26:24–31.
16. Parazzini F, Chatenoud L, La Vecchia C, Negri E, Franceschi
S, Bolis G. Determinants of risk of invasive cervical cancer in
young women. Br J Cancer 1998;77:838–41.
17. Wang PD, Lin RS. Risk factors for cervical intraepithelial
neoplasia in Taiwan. Gynecol Oncol 1996;62:10–8.
18. Gao YT, Blot WJ, Zheng W, et al. Lung cancer among Chinese
women. Int J Cancer 1987;40:604–9.
